Kinetic analyses for bindings of concanavalin A to dispersed and condensed mannose surfaces on a quartz crystal microbalance.
A biotinylated mannotriose (Man3-bio) was dispersively immobilized in the matrix of biotinylated lactose (Gal-Glc-bio) on a streptavidin-covered, 27-MHz quartz crystal microbalance (QCM), and binding kinetics of concanavalin A (Con A) to Man3-bio in the Gal-Glc-bio matrix could be obtained from frequency decreases (mass increases) of the QCM. Association constants (K(a)) and binding and dissociation rate constants (k(on) and k(off)) could be determined separately as the 1:1 and 1:2 bindings of Con A to Man3-bio on the surface. When Man3-bio was immobilized with content of 1 to 5 mol% in the matrix, the 1:1 binding of Con A to Man3-bio was obtained as K(a)=(4+/-1)x10(6) M(-1), k(on)=(4+/-1)x10(4) M(-1) s(-1), and k(off)=(12+/-2)x10(-3) s(-1). On the contrary, when Man3-bio was immobilized with content of 20 to 100 mol% in the matrix, the 1:2 binding of Con A to Man3-bio was obtained as K(a)=(14+/-2)x10(6) M(-1), k(on)=(14+/-2)x10(4) M(-1) s(-1), and k(off)=(7+/-2)x10(-3) s(-1). Thus, K(a) for the 1:2 binding was 10 times larger than that for the 1:1 binding, with a three times larger binding rate constant (k(on)) and a three times smaller dissociation rate constant (k(off)). This is the first example to obtain separate kinetic parameters for the 1:1 and 1:2 bindings of lectins to carbohydrates on the surface.